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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a polycrystalline silicon film having 
uniform crystal grain diameter and excellent crystallizability by a method 
wherein an amorphous silicon film is modified to a polycrystalline silicon 
film by annealing. 

SOLUTION: A glass substrate 10, where an amorphous silicon film 11 is 
formed, is set on a non-oxidizing atmosphere chamber 13 provided with a 
sample holder 12 with a substrate heating structure in this manufacturing 
device. The glass substrate 10 is heated up when laser annealing is 
performed by projecting an XeCl excimer laser on the amorphous silicon 
film, and the substrate side of the amorphous silicon film is heated up. As 
a result, a temperature distribution is formed in the direction of film 
thickness of the amorphous silicon film, crystallization is started from 
surface layer, and polycrystalline silicon having uniform crystal grain 
diameter and excellent crystallizability can be obtained. The surface layer 
of the amorphous silicon film is cooled by the inert gas with which the 
atmosphere in the chamber 13 is cooded using a cooling structure 22, and 
crystallizability is started from the surface layer. 
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